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1st Editorial Decision 24 March 2016 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now 
heard back from the three referees whom we asked to evaluate your manuscript.  
 
You will see from the reports pasted below, that the referees are overall rather enthusiastic about the 
study even though referees 1 and 3 do have a few concerns that need to be addressed in a revised 
version of your article.  
 
Therefore, I'll be happy to consider a revision of your manuscript if you can address the issues that 
have been raised within 3-months. Please note that it is EMBO Molecular Medicine policy to allow 
only a single round of revision and that, as acceptance or rejection of the manuscript will depend on 
another round of review, your responses should be as complete as possible.  
 
I look forward to seeing a revised form of your manuscript as soon as possible.  

 
***** Reviewer's comments *****  
 

Referee #1 (Remarks):  
 

In this study, Zimmermann et al characterized the natural antibody response against TB infection at 
a molecular and functional level by producing monoclonal antibodies from single plasmablasts and 
memory B cells in individuals with acute pulmonary TB and in health care workers exposed to 
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MTB, respectively. The authors found that circulating plasmablasts in patients with acute TB likely 
differentiated from reactivated "pre-existing" memory B cells. They show that plasmablasts-derived 
antibodies frequently targeted MTB surface antigens but most importantly, that only IgA antibodies 
expressed by plasmablasts and memory B cells can inhibit in vitro MTB infection. In contrast, they 
demonstrate that MTB-specific IgG promoted infection in an Fc  receptors dependent manner. These 
are very important findings that are key in understanding the protective humoral response to TB in 
humans, and in helping designing therapeutic/vaccine strategies. The study is addressing a research 
topic of importance to the field, and provides original findings that have important implications for 
the development of vaccines against TB. The manuscript is very well written, the experiments 
rigorously performed, and the results based on an impressive amount of work are clearly presented. I 
have no major concerns but several suggestions for improving the manuscript.  
 

Specific comments:  
 
1/ Please provide Tables that were absent from the current submission.  
2/ Have the authors observed any differences in terms of plasmablasts and memory B-cell antibody 
responses (as presented in Fig.1) between untreated and treated patients?  
3/ Can the authors really claim the "low abundance of IgG" (pg7, Fig. 2C) since it appears they 
constitute about 40-50% in average of the plasmablast compartment. Could they rephrase 
moderating their statement?  
4/ Could they mention/comment on the difference of %IgA sequences between TB and HCW 
(Fig.2J)?  
5/ The authors tested all their recombinant IgG and IgA mAbs at 10 µg/ml in their in vitro infection 
assay but it would be really interesting/important to show dose-dependency of the inhibitory activity 
of IgAs by testing a broader range of concentrations (for few selected IgA but also for IgG 
antibodies as controls).  
6/ Concerning the role of Fc  receptors (including the FcRn) in potentializing/enhancing TB 
infection in presence of specific IgGs, the data presented are quite convincing. Nevertheless, I 
suggest that the authors could test in their infection assay some selected IgG antibodies cloned into a 
IgH vector carrying mutations decreasing Fc  receptors binding such the LALA double mutations 
(L234A, L235A). These results would indeed strengthen their observation.  
 

Minor comments:  
 
1/ Could they provide the values, even if not statistically significant, for the p-value and Spearman 
correlation "r" in Fig. 1F.  
2/ To respect the logical order found in the text (pg7 last paragraph), I would suggest swapping 
panel E and F in Fig.2.  
3/ Were the frequencies shown in Fig. 3C calculated from binding data on cell lysate plus whole 
bacteria? Please precise in the legend.  
4/ Pg10, first sentence: are the results showing the absence of HBHA binding by plasmablasts 
antibodies presented somewhere, in a Table?  
 

 

 

Referee #2 (Comments on Novelty/Model System):  
 
this is a highly relevant study in an important human disease. The technical quality is outstanding.  
 
Referee #2 (Remarks):  
 
The manuscript by Dr. Zimmerman and colleagues represents a unique effort to characterize the 
antibody reponse to Mycobacterium tuberculosis in humans. The work is entirely novel and reveals 
a number of important features of the physiologic response to the pathogen in humans.  
 
Antibodies to mycobacterial surface antigens can be protective in mouse models of TB but whether 
such antibodies arise normally during human infection is not known. In the first part of the 
manuscript Zimmerman and colleagues clone antibodies from circulating plasmablasts of infected or 



EMBO Molecular Medicine   Peer Review Process File - EMM-2016-06330 
 

 
© EMBO 3 

exposed individuals and characterize their activity in vitro. They were able to obtain 230 antibodies 
from 3 individuals with high titers of anti-TB antibodies including IgG, IgA and IgM antibodies. 
The mutational load in the plasmablasts indicated that they arose from the memory compartment. 
The authors prove this point by cloning memory B cells from exposed individuals and showing that 
anti-HBHA reactive B cells exist in the memory compartment and are comparably mutated.  
 
The cloned antibodies were then tested for reactivity to TB and to specific TB surface antigens. As 
might be expected many were in fact TB reactive and recognized surface molecules implicated in 
TB entry into host cells. They then tested whether the antibodies would be protective against 
infection in a human lung epithelial cell model and found that IgA but not IgG antibodies were 
protective. They then extended these findings to THP-1 macrophages. Finally they show similar 
results of purified serum antibodies from the patients.  
 
Overall this is an outstanding piece of work by the leaders in a very difficult area of research.  
 

 

 

Referee #3 (Remarks):  
 

In general this is a fine study and this reviewer does not have major criticisms of the work done 
although I feel that some clarifications are in order (see below). This study analyses antibody 
function by expressing IgA and IgG from peripheral cells obtained from individual with and without 
tuberculosis. The experimental work appears to be well done and the manuscript is written clearly. 
The expressed antibodies where then tested for their efficacy in preventing bacterial infection of 
human alveolar cell and macrophage lines. The most interesting finding is that the IgA inhibit 
infection while the IgG facilitate infection. From this data the authors conclude that there are major 
isotype related differences in the efficacy of antibody against M.tb. Although this statement is 
almost certainly true there is the important caveat in that the constant region has been shown to 
affect specificity and one cannot necessarily conclude that the same variable regions cloned into IgG 
and IgA expression vectors result in the same specificity (for a recent review on this phenomenon 
see PMID: 26870003). Even if they both bound to the same antigen by ELISA fine specificity can 
differ. This possibility does not invalidate the finding but does suggest caution.  
 

Specific points  
1. The use of an alveolar cell line to study antibody function in vitro is a bit perplexing - are these 
cells infected in vivo? Some more details should be added as to the rationale for cell selection.  
 
2. I would not draw conclusions about antibody efficacy from THP-1 cells as this is an immortal cell 
line with unknown relevance to primary cells. The way the text is worded it implies that IgG 
enhances infection and it may well do so in this cell line by driving phagocytosis without killing. 
However the situations could be very different in primary cells and there are other studies 
suggesting that FcR-mediated uptake results in better control of infection. This issue needs to be 
addressed to avoid adding more confusion to this already confused field.  
 
3. The text uses 'IgG and IgA' but the V regions were cloned into IgG1, IgA1 or IgA2 - which IgA 
was used in the experiments shown in the figures? The text needs to be amended to state isotype 
class precisely. The figures should also be modified for clarity.  
 
 
 
1st Revision - authors' response 30 August 2016 

Referee #1 (Remarks): 
 
In this study, Zimmermann et al characterized the natural antibody response against TB infection at 
a molecular and functional level by producing monoclonal antibodies from single plasmablasts and 
memory B cells in individuals with acute pulmonary TB and in health care workers exposed to MTB, 
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respectively. The authors found that circulating plasmablasts in patients with acute TB likely 
differentiated from reactivated "pre-existing" memory B cells. They show that plasmablasts-derived 
antibodies frequently targeted MTB surface antigens but most importantly, that only IgA antibodies 
expressed by plasmablasts and memory B cells can inhibit in vitro MTB infection. In contrast, they 
demonstrate that MTB-specific IgG promoted infection in an Fc&#x03B3; receptors dependent 
manner. These are very important findings that are key in understanding the protective humoral 
response to TB in humans, and in helping designing therapeutic/vaccine strategies. The study is 
addressing a research topic of importance to the field, and provides original findings that have 
important implications for the development of vaccines against TB. The manuscript is very well 
written, the experiments rigorously performed, and the results based on an impressive amount of 
work are clearly presented. I have no major concerns but several suggestions for improving the 
manuscript. 
 
We would like to thank the reviewer for his positive comments and suggestions to improve the 
manuscript and are happy that he/she acknowledges the importance and originality of our findings.  
 
Specific comments: 
 
1/ Please provide Tables that were absent from the current submission. 
 
We have now included the tables in the appendix as tables S1-S4 and apologize that they were 
missing from the original submission.  
 
2/ Have the authors observed any differences in terms of plasmablasts and memory B-cell antibody 
responses (as presented in Fig.1) between untreated and treated patients? 
 
We did not observe any differences in the serum antibody response between untreated and treated 
patients. The information is now provided in Table I. As stated on p6 of the manuscript in individual 
donors “the frequency of plasmablasts was highest during early acute TB and waned upon drug-
treatment, whereas serum IgG levels increased over 6 months of antibiotic combination therapy (Fig 
1E). Several untreated patients with prominent serum antibody responses lacked detectable 
plasmablast levels in the circulation suggesting that these donors had been infected for prolonged 
times so that their circulating plasmablast response had waned (Fig 1F).“.  

3/ Can the authors really claim the "low abundance of IgG" (pg7, Fig. 2C) since it appears they 
constitute about 40-50% in average of the plasmablast compartment. Could they rephrase 
moderating their statement? 
 
We agree with the reviewer that the statement was too strong and have modified the sentence on p7 
accordingly: “The relative bias towards IgA and near complete absence of IgM expression compared 
to circulating memory B cells from the same donors indicated a mucosal origin (Fig 2C). 
 
4/ Could they mention/comment on the difference of %IgA sequences between TB and HCW 
(Fig.2J)? 
 
We have modified the sentence describing Figure 2J as follows: 
Results (p8): „The low frequency of IgG was more pronounced in HCW than in TB patients 
whereas IgA was particularly more abundant in HCW suggesting an association of disease onset 
with induction of IgG responses (Fig 2J). … The high frequency of IgA anti-HBHA memory B cells 
in HCW suggests that memory is formed upon primary MTB exposure presumably from mucosal 
immune responses. Active TB could lead to reactivation of pre-existing memory B cells and 
formation of plasmablast responses that are associated with class-switching to IgG.” 

We would like to draw the reviewer’s attention to the discussion (p14) where we interpret the data: 
„However, IgG responses develop particularly under inflammatory conditions and anti-MTB IgG 
serum levels are higher in patients with active disease compared to HCW (Demkow et al, 2007; 
Pukazhvanthen et al, 2014)....How antibody isotype differences influence the course of natural MTB 
infection in humans and whether isotype switching precedes the development of active TB or 
reflects a consequence of disease remains to be determined,...“  
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5/ The authors tested all their recombinant IgG and IgA mAbs at 10 µg/ml in their in vitro infection 
assay but it would be really interesting/important to show dose-dependency of the inhibitory activity 
of IgAs by testing a broader range of concentrations (for few selected IgA but also for IgG 
antibodies as controls). 
 
To address this point we have tested a few IgA and IgG antibodies at 100, 10 and 1 µg/ml. As 
expected, the infection promoting and inhibitory activity of IgG and IgA antibodies, respectively, 
was concentration-dependent. We now added this data as Fig S1 in the Appendix and comment on 
the results in the results section on p11/p12. Differences in the degree of concentration-dependency 
may depend on the antigen-specificity and affinity. 
 
6/ Concerning the role of Fcgamma receptors (including the FcRn) in potentializing/enhancing TB 
infection in presence of specific IgGs, the data presented are quite convincing. Nevertheless, I 
suggest that the authors could test in their infection assay some selected IgG antibodies cloned into 
a IgH vector carrying mutations decreasing Fcgamma receptors binding such the LALA double 
mutations (L234A, L235A). These results would indeed strengthen their observation. 
 
Reviewer 3 was concerned that THP-1 cells may not reflect what could be seen with primary 
macrophages. We therefore focused the manuscript on the infection of epithelial cells (please see 
response to reviewer 3 below). THP-1 cells were used as positive control for the analysis of IgA and 
IgG Fc receptor expression and to illustrate that IgA and IgG anti-MTB antibodies showed the same 
effect on MTB infection in the presence of these receptors. Any discussion on the potential effect of 
the antibodies on macrophages was removed from the manuscript since we agree with reviewer 3 
that THP-1 cells cannot predict what would be seen with primary macrophages. Unfortunately we 
could not address this point experimentally since we did not get access to primary human alveolar 
macrophages, particularly not from BAL of healthy individuals not treated with immunosuppressive 
drugs.  
Since the LALA mutations would affect the interaction of IgG with conventional Fcgamma 
receptors and not the interaction with FcRn, we did not test LALA mutated IgG antibodies in our 
A549 infection model as the cells lack conventional FcR and only expressed FcRn. We hope that the 
reviewer agrees to the modified version of the manuscript and the focus on epithelial cells.   
 
 
Minor comments: 
 
1/ Could they provide the values, even if not statistically significant, for the p-value and Spearman 
correlation "r" in Fig. 1F. 
 
The p-value and Spearman correlation “r” are now indicated in Fig. 1F. 
 
2/ To respect the logical order found in the text (pg7 last paragraph), I would suggest swapping 
panel E and F in Fig.2. 
 
We swapped the panels as suggested. 
 
3/ Were the frequencies shown in Fig. 3C calculated from binding data on cell lysate plus whole 
bacteria? Please precise in the legend. 
 
This is correct. The frequencies were calculated from binding data obtained in the cell lysate and 
whole bacteria assay. We now specify this in the legend of Fig. 3C p33: “…Pie charts show 
frequency of MTB-reactive (grey) vs. non-reactive (white) antibodies as measured by whole cell 
lysate and MTB bacteria ELISA for each patient. MTB-reactive antibodies were positive in both or 
one of the assays….” 
 
4/ Pg10, first sentence: are the results showing the absence of HBHA binding by plasmablasts 
antibodies presented somewhere, in a Table? 
 
We apologize. The negative data was not shown. We now state this in the text on p10:  
“…Although none of the plasmablast antibodies recognized HBHA (data not shown), the detection 
of HBHA-reactive memory B cells in HCW and TB patients with acute disease (Fig 2D-I)….” 
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Referee #2: 
 
This is a highly relevant study in an important human disease. The technical quality is outstanding. 
 
The manuscript by Dr. Zimmerman and colleagues represents a unique effort to characterize the 
antibody reponse to Mycobacterium tuberculosis in humans. The work is entirely novel and reveals 
a number of important features of the physiologic response to the pathogen in humans. 
 
Antibodies to mycobacterial surface antigens can be protective in mouse models of TB but whether 
such antibodies arise normally during human infection is not known. In the first part of the 
manuscript Zimmerman and colleagues clone antibodies from circulating plasmablasts of infected 
or exposed individuals and characterize their activity in vitro. They were able to obtain 230 
antibodies from 3 individuals with high titers of anti-TB antibodies including IgG, IgA and IgM 
antibodies. The mutational load in the plasmablasts indicated that they arose from the memory 
compartment. The authors prove this point by cloning memory B cells from exposed individuals and 
showing that anti-HBHA reactive B cells exist in the memory compartment and are comparably 
mutated. 
 
The cloned antibodies were then tested for reactivity to TB and to specific TB surface antigens. As 
might be expected many were in fact TB reactive and recognized surface molecules implicated in TB 
entry into host cells. They then tested whether the antibodies would be protective against infection in 
a human lung epithelial cell model and found that IgA but not IgG antibodies were protective. They 
then extended these findings to THP-1 macrophages. Finally they show similar results of purified 
serum antibodies from the patients. 
 
Overall this is an outstanding piece of work by the leaders in a very difficult area of research. 
 
 
 
Referee #3 (Remarks): 
 
In general this is a fine study and this reviewer does not have major criticisms of the work done 
although I feel that some clarifications are in order (see below). This study analyses antibody 
function by expressing IgA and IgG from peripheral cells obtained from individual with and without 
tuberculosis. The experimental work appears to be well done and the manuscript is written clearly. 
The expressed antibodies where then tested for their efficacy in preventing bacterial infection of 
human alveolar cell and macrophage lines. The most interesting finding is that the IgA inhibit 
infection while the IgG facilitate infection. From this data the authors conclude that there are major 
isotype related differences in the efficacy of antibody against M.tb. Although this statement is almost 
certainly true there is the important caveat in that the constant region has been shown to affect 
specificity and one cannot necessarily conclude that the same variable regions cloned into IgG and 
IgA 
expression vectors result in the same specificity (for a recent review on this phenomenon see PMID: 
26870003). Even if they both bound to the same antigen by ELISA fine specificity can differ. This 
possibility does not invalidate the finding but does suggest caution. 
 
We agree with the reviewer that antibody isotype may affect specificity. To address this point we 
have performed a direct comparison of two representative anti-HBHA IgA and IgG antibodies 
including ab HCW1HBMem095, which showed comparable ELISA reactivity but significant 
differences in its functional activity as shown in Fig. 5E. The data is now included in Fig. EV8. 
 
Specific points 
1. The use of an alveolar cell line to study antibody function in vitro is a bit perplexing - are these 
cells infected in vivo? Some more details should be added as to the rationale for cell selection. 
 
We have included a sentence and references to the results section on p10 to justify the choice of the 
cell line. A549 cells are Type II alveolar epithelial cells and MTB has been shown to invade and 
replicate in the cells. We would like to refer the reviewer to the following literature: 
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Castro-Garza J, King CH, Swords WE, Quinn FD (2002) Demonstration of spread by 
Mycobacterium tuberculosis bacilli in A549 epithelial cell monolayers. FEMS Microbiol 
Lett 212: 145-149 

Bermudez, L. E. & Goodman, J. (1996). Mycobacterium tuberculosis invades and replicates within 
type II alveolar cells. Infection and Immunity 64, 1400–6.  

Sato, K., Tomioka, H., Shimizu, T. et al. (2002). Type II alveolar cells play roles in macrophage-
mediated host innate resistance to pulmonary mycobacterial infections by producing 
proinflammatory cytokines. Journal of Infectious Diseases 185, 1139–47. 

McDonough, K. A. & Kress, Y. (1995). Cytotoxicity for lung epithelial cells is a virulence-
associated phenotype of Mycobacterium tuberculosis. Infection and Immunity 63, 4802–
11. 

Hernandez-Pando, R., Jeyanathan M., Mengistu G., Aguilar D., Orozco H., Harboe, M., et al. (2000) 
Persistence of DNA from Mycobaterium tuberculosis in superficially normal lung tissue 
during latent infection. The Lancet 356, 2133–8.  

Birkness, K.A., Deslauriers, M., Bartlett, J.H., White, E.H., King, C.H., Quinn, F.D. (1999) An In 
Vitro Tissue Culture Bilayer Model To Examine Early Events in Mycobacterium 
tuberculosis Infection. Infection and Immunity 67, 653–8. 

Ryndak, M.B., Singh, K.K.,  Peng, Z., Laal, S. (2015) Transcriptional Profile of Mycobacterium 
tuberculosis Replicating in Type II Alveolar Epithelial Cells. PLOS One 10:e0123745. 

Zimmermann N., Saiga H., Houthuys E., Moura-Alves P., Koehler A., Bandermann S., Dorhoi A., 
Kaufmann SH. (2016) Syndecans promote mycobacterial internalization by lung epithelial 
cells. Cell Microbiol. doi: 10.1111/cmi.12627.  

 
2. I would not draw conclusions about antibody efficacy from THP-1 cells as this is an immortal cell 
line with unknown relevance to primary cells. The way the text is worded it implies that IgG 
enhances infection and it may well do so in this cell line by driving phagocytosis without killing. 
However the situations could be very different in primary cells and there are other studies 
suggesting that FcR-mediated uptake results in better control of infection. This issue needs to be 
addressed to avoid adding more confusion to this already confused field. 
 
We agree with the Reviewer that the relevance of the THP-1 data to primary cells is unclear. 
Unfortunately we could not address this point experimentally since we did not get access to primary 
human alveolar macrophages, particularly not from BAL of healthy individuals not treated with 
immunosuppressive drugs. We therefore decided to focus the manuscript on the infection of 
epithelial cells and changed Fig. 6 and the wording of the manuscript on p12 to avoid any confusion. 
 
3. The text uses 'IgG and IgA' but the V regions were cloned into IgG1, IgA1 or IgA2 - which IgA 
was used in the experiments shown in the figures? The text needs to be amended to state isotype 
class precisely. The figures should also be modified for clarity. 
 
We apologize that the isotype subclass was not indicated. The original isotype is given in the Tables 
II-IV, which unfortunately were not included in the first version of the submitted manuscript. We 
have now also indicated the isotype subclass information in the respective figures and legends. 
 
 
 
2nd Editorial Decision 06 September 2016 

Please find enclosed the final reports on your manuscript. We are pleased to inform you that your 
manuscript is accepted for publication and will be sent to our publisher to be included in the next 
available issue of EMBO Molecular Medicine. Please send us the missing accession numbers if you 
have obtained them or make sure to supply them to production as soon as you do have them.  
 
Congratulations on your interesting work.  
 

***** Reviewer's comments *****  
 
Referee #1 (Remarks):  
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The authors have appropriately addressed all my initial concerns/comments, and the manuscript has 
been considerably improved by the revisions, which include new experiments/data. I strongly 
consider that the revised version now provided by the authors fits the quality requirements for 
publication in EMBO Molecular Medicine, and that the study will be of major interest to its readers, 
and more broadly to the scientific community.  
 

 

 

Referee #3 (Comments on Novelty/Model System):  
 
no additional suggestions  
 
Referee #3 (Remarks):  
 
The authors have addressed my concerns and I have no additional comments  
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 common	  tests,	  such	  as	  t-‐test	  (please	  specify	  whether	  paired	  vs.	  unpaired),	  simple	  χ2	  tests,	  Wilcoxon	  and	  Mann-‐Whitney	  
tests,	  can	  be	  unambiguously	  identified	  by	  name	  only,	  but	  more	  complex	  techniques	  should	  be	  described	  in	  the	  methods	  
section;

 are	  tests	  one-‐sided	  or	  two-‐sided?
 are	  there	  adjustments	  for	  multiple	  comparisons?
 exact	  statistical	  test	  results,	  e.g.,	  P	  values	  =	  x	  but	  not	  P	  values	  <	  x;
 definition	  of	  ‘center	  values’	  as	  median	  or	  average;
 definition	  of	  error	  bars	  as	  s.d.	  or	  s.e.m.	  

1.a.	  How	  was	  the	  sample	  size	  chosen	  to	  ensure	  adequate	  power	  to	  detect	  a	  pre-‐specified	  effect	  size?

1.b.	  For	  animal	  studies,	  include	  a	  statement	  about	  sample	  size	  estimate	  even	  if	  no	  statistical	  methods	  were	  used.

2.	  Describe	  inclusion/exclusion	  criteria	  if	  samples	  or	  animals	  were	  excluded	  from	  the	  analysis.	  Were	  the	  criteria	  pre-‐
established?

3.	  Were	  any	  steps	  taken	  to	  minimize	  the	  effects	  of	  subjective	  bias	  when	  allocating	  animals/samples	  to	  treatment	  (e.g.	  
randomization	  procedure)?	  If	  yes,	  please	  describe.	  

For	  animal	  studies,	  include	  a	  statement	  about	  randomization	  even	  if	  no	  randomization	  was	  used.

4.a.	  Were	  any	  steps	  taken	  to	  minimize	  the	  effects	  of	  subjective	  bias	  during	  group	  allocation	  or/and	  when	  assessing	  results	  
(e.g.	  blinding	  of	  the	  investigator)?	  If	  yes	  please	  describe.

4.b.	  For	  animal	  studies,	  include	  a	  statement	  about	  blinding	  even	  if	  no	  blinding	  was	  done

5.	  For	  every	  figure,	  are	  statistical	  tests	  justified	  as	  appropriate?

Do	  the	  data	  meet	  the	  assumptions	  of	  the	  tests	  (e.g.,	  normal	  distribution)?	  Describe	  any	  methods	  used	  to	  assess	  it.

Is	  there	  an	  estimate	  of	  variation	  within	  each	  group	  of	  data?

Is	  the	  variance	  similar	  between	  the	  groups	  that	  are	  being	  statistically	  compared?

	  p24,	  Table	  S5

p24,	  Table	  S5

Mean/median	  and	  SEM/SD	  are	  indicated	  in	  the	  figures.

Mean/median	  and	  SEM/SD	  are	  indicated	  in	  the	  figures.

YOU	  MUST	  COMPLETE	  ALL	  CELLS	  WITH	  A	  PINK	  BACKGROUND	  

NA,	  individual	  antibodies	  were	  characterized

NA

p18,	  Table	  S1	  provides	  patient	  information

NA

NA

No,	  but	  all	  experiments	  contained	  internal	  controls

NA

definitions	  of	  statistical	  methods	  and	  measures:

1.	  Data

the	  data	  were	  obtained	  and	  processed	  according	  to	  the	  field’s	  best	  practice	  and	  are	  presented	  to	  reflect	  the	  results	  of	  the	  
experiments	  in	  an	  accurate	  and	  unbiased	  manner.
figure	  panels	  include	  only	  data	  points,	  measurements	  or	  observations	  that	  can	  be	  compared	  to	  each	  other	  in	  a	  scientifically	  
meaningful	  way.
graphs	  include	  clearly	  labeled	  error	  bars	  for	  independent	  experiments	  and	  sample	  sizes.	  Unless	  justified,	  error	  bars	  should	  
not	  be	  shown	  for	  technical	  replicates.
if	  n<	  5,	  the	  individual	  data	  points	  from	  each	  experiment	  should	  be	  plotted	  and	  any	  statistical	  test	  employed	  should	  be	  
justified

Please	  fill	  out	  these	  boxes	  	  (Do	  not	  worry	  if	  you	  cannot	  see	  all	  your	  text	  once	  you	  press	  return)

a	  specification	  of	  the	  experimental	  system	  investigated	  (eg	  cell	  line,	  species	  name).

C-‐	  Reagents

B-‐	  Statistics	  and	  general	  methods

the	  assay(s)	  and	  method(s)	  used	  to	  carry	  out	  the	  reported	  observations	  and	  measurements	  
an	  explicit	  mention	  of	  the	  biological	  and	  chemical	  entity(ies)	  that	  are	  being	  measured.
an	  explicit	  mention	  of	  the	  biological	  and	  chemical	  entity(ies)	  that	  are	  altered/varied/perturbed	  in	  a	  controlled	  manner.

the	  exact	  sample	  size	  (n)	  for	  each	  experimental	  group/condition,	  given	  as	  a	  number,	  not	  a	  range;
a	  description	  of	  the	  sample	  collection	  allowing	  the	  reader	  to	  understand	  whether	  the	  samples	  represent	  technical	  or	  
biological	  replicates	  (including	  how	  many	  animals,	  litters,	  cultures,	  etc.).

Each	  figure	  caption	  should	  contain	  the	  following	  information,	  for	  each	  panel	  where	  they	  are	  relevant:

2.	  Captions

The	  data	  shown	  in	  figures	  should	  satisfy	  the	  following	  conditions:

Source	  Data	  should	  be	  included	  to	  report	  the	  data	  underlying	  graphs.	  Please	  follow	  the	  guidelines	  set	  out	  in	  the	  author	  ship	  
guidelines	  on	  Data	  Presentation.

a	  statement	  of	  how	  many	  times	  the	  experiment	  shown	  was	  independently	  replicated	  in	  the	  laboratory.

Any	  descriptions	  too	  long	  for	  the	  figure	  legend	  should	  be	  included	  in	  the	  methods	  section	  and/or	  with	  the	  source	  data.

Please	  ensure	  that	  the	  answers	  to	  the	  following	  questions	  are	  reported	  in	  the	  manuscript	  itself.	  We	  encourage	  you	  to	  include	  a	  
specific	  subsection	  in	  the	  methods	  section	  for	  statistics,	  reagents,	  animal	  models	  and	  human	  subjects.	  	  

In	  the	  pink	  boxes	  below,	  provide	  the	  page	  number(s)	  of	  the	  manuscript	  draft	  or	  figure	  legend(s)	  where	  the	  
information	  can	  be	  located.	  Every	  question	  should	  be	  answered.	  If	  the	  question	  is	  not	  relevant	  to	  your	  research,	  
please	  write	  NA	  (non	  applicable).
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6.	  To	  show	  that	  antibodies	  were	  profiled	  for	  use	  in	  the	  system	  under	  study	  (assay	  and	  species),	  provide	  a	  citation,	  catalog	  
number	  and/or	  clone	  number,	  supplementary	  information	  or	  reference	  to	  an	  antibody	  validation	  profile.	  e.g.,	  
Antibodypedia	  (see	  link	  list	  at	  top	  right),	  1DegreeBio	  (see	  link	  list	  at	  top	  right).

7.	  Identify	  the	  source	  of	  cell	  lines	  and	  report	  if	  they	  were	  recently	  authenticated	  (e.g.,	  by	  STR	  profiling)	  and	  tested	  for	  
mycoplasma	  contamination.

*	  for	  all	  hyperlinks,	  please	  see	  the	  table	  at	  the	  top	  right	  of	  the	  document

8.	  Report	  species,	  strain,	  gender,	  age	  of	  animals	  and	  genetic	  modification	  status	  where	  applicable.	  Please	  detail	  housing	  
and	  husbandry	  conditions	  and	  the	  source	  of	  animals.

9.	  For	  experiments	  involving	  live	  vertebrates,	  include	  a	  statement	  of	  compliance	  with	  ethical	  regulations	  and	  identify	  the	  
committee(s)	  approving	  the	  experiments.

10.	  We	  recommend	  consulting	  the	  ARRIVE	  guidelines	  (see	  link	  list	  at	  top	  right)	  (PLoS	  Biol.	  8(6),	  e1000412,	  2010)	  to	  ensure	  
that	  other	  relevant	  aspects	  of	  animal	  studies	  are	  adequately	  reported.	  See	  author	  guidelines,	  under	  ‘Reporting	  
Guidelines’.	  See	  also:	  NIH	  (see	  link	  list	  at	  top	  right)	  and	  MRC	  (see	  link	  list	  at	  top	  right)	  recommendations.	  	  Please	  confirm	  
compliance.

11.	  Identify	  the	  committee(s)	  approving	  the	  study	  protocol.

12.	  Include	  a	  statement	  confirming	  that	  informed	  consent	  was	  obtained	  from	  all	  subjects	  and	  that	  the	  experiments	  
conformed	  to	  the	  principles	  set	  out	  in	  the	  WMA	  Declaration	  of	  Helsinki	  and	  the	  Department	  of	  Health	  and	  Human	  
Services	  Belmont	  Report.

13.	  For	  publication	  of	  patient	  photos,	  include	  a	  statement	  confirming	  that	  consent	  to	  publish	  was	  obtained.

14.	  Report	  any	  restrictions	  on	  the	  availability	  (and/or	  on	  the	  use)	  of	  human	  data	  or	  samples.

15.	  Report	  the	  clinical	  trial	  registration	  number	  (at	  ClinicalTrials.gov	  or	  equivalent),	  where	  applicable.

16.	  For	  phase	  II	  and	  III	  randomized	  controlled	  trials,	  please	  refer	  to	  the	  CONSORT	  flow	  diagram	  (see	  link	  list	  at	  top	  right)	  
and	  submit	  the	  CONSORT	  checklist	  (see	  link	  list	  at	  top	  right)	  with	  your	  submission.	  See	  author	  guidelines,	  under	  
‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  submitted	  this	  list.

17.	  For	  tumor	  marker	  prognostic	  studies,	  we	  recommend	  that	  you	  follow	  the	  REMARK	  reporting	  guidelines	  (see	  link	  list	  at	  
top	  right).	  See	  author	  guidelines,	  under	  ‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  followed	  these	  guidelines.

18.	  Provide	  accession	  codes	  for	  deposited	  data.	  See	  author	  guidelines,	  under	  ‘Data	  Deposition’.

Data	  deposition	  in	  a	  public	  repository	  is	  mandatory	  for:
a.	  Protein,	  DNA	  and	  RNA	  sequences
b.	  Macromolecular	  structures
c.	  Crystallographic	  data	  for	  small	  molecules
d.	  Functional	  genomics	  data	  
e.	  Proteomics	  and	  molecular	  interactions
19.	  Deposition	  is	  strongly	  recommended	  for	  any	  datasets	  that	  are	  central	  and	  integral	  to	  the	  study;	  please	  consider	  the	  
journal’s	  data	  policy.	  If	  no	  structured	  public	  repository	  exists	  for	  a	  given	  data	  type,	  we	  encourage	  the	  provision	  of	  
datasets	  in	  the	  manuscript	  as	  a	  Supplementary	  Document	  (see	  author	  guidelines	  under	  ‘Expanded	  View’	  or	  in	  
unstructured	  repositories	  such	  as	  Dryad	  (see	  link	  list	  at	  top	  right)	  or	  Figshare	  (see	  link	  list	  at	  top	  right).
20.	  Access	  to	  human	  clinical	  and	  genomic	  datasets	  should	  be	  provided	  with	  as	  few	  restrictions	  as	  possible	  while	  
respecting	  ethical	  obligations	  to	  the	  patients	  and	  relevant	  medical	  and	  legal	  issues.	  If	  practically	  possible	  and	  compatible	  
with	  the	  individual	  consent	  agreement	  used	  in	  the	  study,	  such	  data	  should	  be	  deposited	  in	  one	  of	  the	  major	  public	  access-‐
controlled	  repositories	  such	  as	  dbGAP	  (see	  link	  list	  at	  top	  right)	  or	  EGA	  (see	  link	  list	  at	  top	  right).
21.	  As	  far	  as	  possible,	  primary	  and	  referenced	  data	  should	  be	  formally	  cited	  in	  a	  Data	  Availability	  section.	  Please	  state	  
whether	  you	  have	  included	  this	  section.

Examples:
Primary	  Data
Wetmore	  KM,	  Deutschbauer	  AM,	  Price	  MN,	  Arkin	  AP	  (2012).	  Comparison	  of	  gene	  expression	  and	  mutant	  fitness	  in	  
Shewanella	  oneidensis	  MR-‐1.	  Gene	  Expression	  Omnibus	  GSE39462
Referenced	  Data
Huang	  J,	  Brown	  AF,	  Lei	  M	  (2012).	  Crystal	  structure	  of	  the	  TRBD	  domain	  of	  TERT	  and	  the	  CR4/5	  of	  TR.	  Protein	  Data	  Bank	  
4O26
AP-‐MS	  analysis	  of	  human	  histone	  deacetylase	  interactions	  in	  CEM-‐T	  cells	  (2013).	  PRIDE	  PXD000208
22.	  Computational	  models	  that	  are	  central	  and	  integral	  to	  a	  study	  should	  be	  shared	  without	  restrictions	  and	  provided	  in	  a	  
machine-‐readable	  form.	  	  The	  relevant	  accession	  numbers	  or	  links	  should	  be	  provided.	  When	  possible,	  standardized	  
format	  (SBML,	  CellML)	  should	  be	  used	  instead	  of	  scripts	  (e.g.	  MATLAB).	  Authors	  are	  strongly	  encouraged	  to	  follow	  the	  
MIRIAM	  guidelines	  (see	  link	  list	  at	  top	  right)	  and	  deposit	  their	  model	  in	  a	  public	  database	  such	  as	  Biomodels	  (see	  link	  list	  
at	  top	  right)	  or	  JWS	  Online	  (see	  link	  list	  at	  top	  right).	  If	  computer	  source	  code	  is	  provided	  with	  the	  paper,	  it	  should	  be	  
deposited	  in	  a	  public	  repository	  or	  included	  in	  supplementary	  information.

23.	  Could	  your	  study	  fall	  under	  dual	  use	  research	  restrictions?	  Please	  check	  biosecurity	  documents	  (see	  link	  list	  at	  top	  
right)	  and	  list	  of	  select	  agents	  and	  toxins	  (APHIS/CDC)	  (see	  link	  list	  at	  top	  right).	  According	  to	  our	  biosecurity	  guidelines,	  
provide	  a	  statement	  only	  if	  it	  could.

p24

p18,	  p24

NA

NA

NA

NA

NA

NA

NA

NA

NA

p6,	  7,	  accession	  numbers	  will	  be	  provided	  upon	  formal	  acceptance	  of	  the	  manuscript,	  basic	  
information	  on	  the	  Ig	  gene	  features	  of	  each	  antibdoy	  are	  described	  in	  Tables	  S2,	  S3

Tables	  S2,	  S3

p19-‐21,	  23

p19

NA

NA

NA

G-‐	  Dual	  use	  research	  of	  concern

F-‐	  Data	  Accessibility

D-‐	  Animal	  Models

E-‐	  Human	  Subjects


